With the exception of the striking trichome phenotype, Developing dis1 trichomes had defects in cytoplasmic the whole plant architecture of dis1 and wrm plants was actin bundle organization and reduced relative amounts very similar to that of the wild-type (Figures 1H-1J ). of cytoplasmic actin filaments in developing branches.
renamed dis1-T1. We wanted to determine if the ATARP3 gene sequence was altered in dis1-1 and dis1-2. dis1-1 was originally isolated in the Landsberg ployed the dis1-1 allele, we failed to detect recombination within a 500 kb interval that was expected to contain erecta (Ler) background, and dis1-2 was originally isolated in Columbia-O (Col To begin to test the hypothesis that DIS1 is directly adjacent subunits were not highly conserved in DIS1 or other ARP3s, but they were conserved in WRM and involved in the generation or organization of actin filaments during trichome morphogenesis, we analyzed the other ARP2s (Figures S1 and S2) . Despite the striking level of identity between DIS1 and other ARP3s, two actin cytoskeleton in dis1 and wild-type trichomes at the onset of the dis1 phenotype during branch elongation. human, an Acanthamoeba, and Dictyostelium anti-ARP3 
Because overexpression of talin-GFP in trichomes leads
We wanted to determine if there were any differences in the relative amounts of cytoplasmic actin filaments to excessive actin filament bundling [19] , freeze shattering of fixed samples and live cell phalloidin uptake in mutant and wild-type branches. To minimize the contribution of abortive dis1 branches, only dis1 trichomes were used to localize actin. Both methods revealed similar patterns of cytoplasmic and cortical filaments or bunwith stalks less than 50 m were used. We measured the relative amounts of "core" cytoplasmic F-actin to dles, but the antibody results, which consistently detected finer actin filaments, are shown here. The stalks total cytoplasmic F-actin in stage 3/4 (st3/4) and stage 4/5 (st4/5) branches (see the Experimental Procedures). and branches of stage 4 wild-type and dis1 trichomes contained a dense meshwork of cortical and cytoBecause of cell-to-cell variation in the efficiency of actin filament labeling and therefore differences in imaging plasmic filaments (Figures 4A and 4B) . The cortical cytoskeleton in similarly staged dis1 branches ( Figure 4E) settings, we used the total actin filament signal within a branch subregion as an internal standard for quantitadid not differ noticeably from the wild-type ( Figure 4C (Table 1) . Two copies of an ARPC1 (p40) gene were present: ATARPC1A (At2g30910) and
The thick actin bundles observed in st4/5 and later dis1 trichomes could reflect an imbalance in the filament ATARPC1B (At2g31300). ARPC2 (p34/p35) was encoded by two genes: ATARPC2A on chromosome 1 and nucleating, branching, and bundling activities in cells. The pleiotropic, but mild phenotypes of dis1 plants ATARPC2B on chromosome 2. ARPC3 (p21) and ARPC5 (p16) homologs were encoded by ATARPC3 and ATARPC5, differ greatly from the lethality and severe growth defects observed when ARP3 activity is eliminated in anirespectively. An ARPC4 (p19/p20)-encoding sequence is present in the Arabidopsis sequence, but it has been mal and yeast cells. Mutations in Drosophila ARP3 cause sterility and embryo lethality (but no significant effects misannotated both as a partial protein fusion to a kinesin-like protein (GenBank accessions: H71402 and on sensory bristle morphology) [27] . ARP3 gene deletions are lethal in S. pombe [28] and cause severely CAB10194) on chromosome 4 and as intergenic DNA. A full-length cDNA sequence in the database (GenBank reduced growth rates in S. cerevisiae [17] . If DIS1 functions as part of an ARP2/3 complex, dis1-1 plants may accession: NM_117492) proves that ATARPC4 is not part of the kinesin-like transcript. Using a predicted not be null for complex activity. In S. cerevisiae, only ⌬arc40 (ARPC1) is lethal, and partially assembled ARP2/3 ARPC4 from rice and a known human ARPC4, a TBLASTN search identified putative ARPC4-encoding exons. We complexes can be isolated from ⌬arp3 strains [17] . It seems more likely that the mild dis1 phenotypes and used multiple sequence alignments (between a preliminary ATARPC4-encoded polypeptide and ARPC4 amino acid the extensive actin cytoskeletons that are present in a variety of dis1 cell types (D.B.S., unpublished data) arise sequences from rice, human, and yeast) in conjunction with Arabidopsis splice donor and acceptor probability from a DIS1-independent nucleating activity. FORMINs are a newly discovered class of actin filament-nucleating tables to generate a refined, predicted ATARP4 polypeptide that was ‫%06ف‬ identical to both human and proteins [29, 30] . Arabidopsis encodes at least 21 predicted FORMIN-like genes, 11 of which contain a preyeast ARPC4 (Table 1) .
In this paper, we showed that DIS1 and WRM encode dicted signal sequence and a membrane-spanning segment [31] . Perhaps FORMINs function redundantly as Arabidopsis homologs of ARP3 and ARP2, respectively. In non-plant cells, the ARP2/3 complex nucleates actin the major actin filament nucleators in Arabidopsis, and ARP2/3 plays a secondary role that is easily identified filaments from the sides of existing filaments [20, 21] . There is strong evidence that ARP2/3-dependent nuclein trichomes, which have highly constrained requirements for actin-containing structures. ation is directly linked with its functions in the cell during membrane protrusion or organelle motility [22] amounts; and a detailed description of the oligonucleotide primers that were used for dis1 and wrm allele sequencing are available at (pH 6.9) (PEM) containing 1% glycerol for 45-100 min. For F-actin quantification, some samples were fixed in 2% formaldehyde in http://www.current-biology.com/cgi/content/full/13/15/1341/DC1/. buffer and were then incubated in Alexa Fluor 488 phalloidin and PEM overnight. Confocal images were collected by using an MRC
